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Well tubing patcher with collet - has bush slotted to toko rod pin and 
so reduce axial load during patch placing 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
~*v. a pin arranged in the slot. 

^ Jails 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness o£ the path and 



H(i-B3C, 1-C1). 
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remains at a constant level so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPORCTBO JIJIH yCTAHOBKH METAJUIH*lECKOro 
IDlACTUPa BHyTPH TPyBU 



1 

M3o6peTeHHe otbochtcb k ycxpoftcTBaM, 

npKMGH B He$TflHOfl npOMH&ineHHOC- 

th npH peuoHTe kojiohbh Tpy6 b 6ypo- 
Btjx h sKcnnyaTauHOHHUX cxbbxh Rax • 

H3BeCTHO yCTpOftCTBO AHR yCTSHOBKH g 

MeTaJUiH^ecKoro onaCTupH b HyTpH Tpy6u, 
coaepwuee aJiacTHHHbifl . OeuuiOH c xhb- 
KocTbio, pacnonoxeHHUfl BHyTpM ycraHaB- 
jiMBaeMoro n/iacropH, sunonHeHHoro b 
BHfle ro^PHpoBaHHoro natpytSxa p J • 10 

HenocTavKOM BToro ycTponcTBa hb/ih- 
gtcs HeBosMDiBocTb oGecneieHHs paBHo- 
Mepnoro pacumpeHMH ro$pHpoBaHHoro nai- 
py6Ka no ero omiHe. 

HawOonee Gjihskkm peueHHeM k npexuia- fi . 
raeMOMy M306peTeMm hbjihctch ycTpoa- 
ctbo nnn ycTa hob kh mct ann Hiec xoro 
n /i a c tup a BHyTpM Tpyfei, BKJDcwajotaee 
urrpKr coewneHHuft c nepesoflHHKOM h 
iTOpbineM* KOHaeirrpHHHo pasHe&aeHMbiM b _ 
uHJUfHHpe, pacnopnyio BTyjixy, Ha x'*to- 

pOfl IPCTa HOBHeHbl pacumpHiomHR XOHyC, 
uaHroBaii ronoBxa k oteftMa [2 ]. 

HejjocT a t kom ycTpoftGTBa bbjirgtch 
HM3K3R HaAexHocTb paOOTu, rax xax 
npM BxoaneHHH b ro^puposaHHua naTpy- 25 
6ox pacumprtaaeftcB MHorocexTopHofi ro- 
jiobrm MKoroxpaTHo yBejiHWHBaeTCH oce- 
Ban Harpy 3 Ka Ha TpyCu, npoTurHB aw— 
WHe rojioaxy. vepea narpyoox. _^ 



2 

Ueiib H3o6peTeHHH * noBUuieHHe Haaex- 
hocth paGoTU ycTpoftcTBa 9a cweT chh- 
xeHHH oceBux Harpy sox. 

3ro AocTHraercfi TeM« *rro pacnopHaa 
Bxyjixa Bbino/iHeHa c npoAOJibHon npo- 
P€3b» f a uiTOK c BbicTynoM, paBMemeHHUM 
b npopeaH BTyjiKH. 

Ha lepTexe HsoGpaxeBo ycTpoftcTBo 
jutn ycTBHOBXH MeTanjiiniecxoro nnacTM- 
pa BHyipH Tpy Gu , nponcuibHUH paapea. 

ycTpoftcTBo kmcbt nepeBOAHHx 1 c ynop 
hum OypioM 2, nrrox 3 c nopuiHeM 4, 

B3aHMOfleftCTByW«H*« C nQABHXHUM uhjihh- 

APOM 5, xecTKoro xonyca 6, BbinonHeH* . 
Horo 3a oxiHO uenoe c MHorocexTopHofl 
ynpyropacmHp«niteHCB aauroBOfl ro/ioB- 
xoB 7, sa$KKCHpOBaHHOft npH TpaHcnop- 

THpOBaHHH B C Ma TOM COCTORHHH UH/1HH- 
APH«teCKOH 060HMOA 8, yCTaHOBJTBHHOB 

c BOSMOxuocTbio oceBoro nepeMeuie hh R Ha 
pacnopHoft BTy/ixe 9, pacnoiioxeHHoH Mem- 
Ay UHJIHHJZPOM H XeCTKKM KOHyCOM. TO^- 
PHPOB aH HUH naTpyOOK 10, HBilflKXllHHCfl 

aaroTOBXofl MeTaiuixvecxoro n^acTbipn* 
pacno/iosceH npn cnycxe b ckbskh Hy Mexay 
ynopHbiM 6ypTOM 2 h xcbctkhm xoHycoM 6. 
B pacnopHon BTy/ixe 9 HMeeTcn npono/ib- 
Hoe okho 11 , Mepea xoTOpoe BbicTyna- 
ct Hapyxy uiTupb 12, toctko aaxpenjjeH- 
hwH Ha orroxe. 



8 
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^VCTPOflCTBO ASIH yCTBHOBKH MeTanJlH- 

;orq ruiacTupif BHyrpn TpyGu paooTa- 
b. cjienynaMM oopaso*. ycTpoflcToo c 
ro^pMpoaaHiifaM naTpy kom 10 cnycxawT b 
cKsaxMify rate, wxa* cepeAHHa ro^pnpo- 
BaHHoro naxpyGica coBnaJia c cepeAHHoft 
Aeteicr* » KonoHHe Tpy6. 3aTeM HacocoM 
c sa'wt paooMee jtaBJiteHHe b uM/iHHApe 
5, Hp* paOOMOM flaBJieHHH uhamhap nepe- 
MeutaeTCfi a CTOpoHy roflpHpoBaHHoro naT- 
pyoxa, to/ikbr nepcn coGoft jkbctkh ft ko- 
Hyc 6 h uaMroayw roAOBxy 7, cxaiyw 
o oftMOfl 8, 

npM 9TOM UHJiMHflPM^ecKaa oOoftMa 8 M 
UTupb 12 cttJiHrnawTca; paccTOHHHe Mewy 

HKMM B MCXOAHOM nOAOXeHHH pBBHO pac- 15 

CTOflHHio ot Topua roflpMpoBaHHoro naT- 
pyOxa 10 no HaHooflbuero nonepetHHKa 
uaHroBon roiioBKH 7. KaK tojibko uaHro- 
Ba« ronoBKa aaxoAHT b ro$pKpoBaHHbift 
narpyOoK ao cBoero Haiffiojibuiero none- 20 

petlKHXa, WTbipb 12 BXOflHT B KOHT3KT C 
UK/lHHOPKVeCKOR OOOftMOR 8 M CHHMaeT 

ee c ynpyroro KOHixa uaHroBOft tojiobkm. 
UaHroaan roJiOBKa ynpyro. pacmHpaeTCH, 
pacnpafcJiaeT ro^pxpoBaHHUft narpyooK 0 , 
no Kpyriioro ce^eHHR , npxxHMafl ero k 

BHyTpQKHeA nOBepXHOCTM peMOHTHpyeMOR 

TpyOM, . npH AaiibHeftuieM abhkchhh xeecT- 
Koro Kowyca m uaHroBOft rojiOBKH bhytph 
ro^pMpoaaHHoro narpyOKa, nocAeAHHft 
^np«Mn>ieTc« k paBHOMepuo Ha Bceft 30 
2ft AAMHe npHXRHaeTCR k peMOHTHpye- 
Tpy6e, npM 3tom ocesan Harpy bk a 
Ha ycTpoftcTBo onpenejiflercfl b ochob- 
hom xecTxocTbio ro<&pxpoBaHHoro naTpyOxa 



h ocTaeTCfl npHMepwo hoctohhhoh. BJia- 
roAapH cHHJueHHio oceBbix Harpysox Ha. 
ycTpoPcTBO* noBtfluaeTCR HaflexHoctb ero 
paooTbi h oho Moxer ycneuiHo npxMeHHTb- 
cr Ann ycTaHOBKH n/iacTbipefl b cxBaxH- 
Hax OoAbiueft rjiyOHHbi h b xpyGax MeHb- 
uiero AHaMerpa, mto cymecxBeHHO pacuin- 
pnex oO/iacTb npMMeHe hhh *ycxpoflcxBa 
axoro HaaHa^eHHH h o6ecne^HX no/iyie- 

HHe BWCOKOrO TeXHHKO-3KOH0MHWeCKOrO 

3<|>4>eKxa. 



OopMy/ia HsoOpeTeHHH 

VCTPOHCTBO AAH yCTaHOBKH MexaAJIH- 

MecKoro anacTbipH BHyTpH TpyOu, bxaw- 
laxxaee wxox, coeAHHeHHMH c nepeBOAHH- 
kom h nopiuHeM, KOHi^eHTpHHHo pasMewex- 
hum b uHJiHHApe » pacnopnyw BTyAKy $ Ha 
kotopoH ycTaHQBAeHu pacuiMpmouHR KOHyC f 
uaHroBan rcnoBxa h oOoftMa, o t a h - 
qarcmeecft xeM, uxo, c uenbio no- 
BuuteHHfl h aAexc hoc th paooxu ycxpoflcxBa 
aa cneT cHHxeHHn ocesux Harpy aon, pac- 
nopHan BxyAxa BbinonneHa c npoA 0/1 b hoh 
npopesbw, a uitok - c BbicxynoM, paa- 
MemeHHUM b npopeaH BxyjiKH . 

HCTOMKHKH HH(J>OpMaUHH # IlpHHHTbie BO 

BHHMaHHe npn 3KcnepTH3e: 

1. Chaopob H.A. BoccTaHOBAeHHe rep- 

MeTHMHOCTH OCcaAHUX KOAOHH B He^TH- 

Hbix h rasosbix CKBaxHHax. CepHH ''Bype- 

HHe'\ BHHH03Hr # M. f 1972, c. 56. 

2. nafeHT CU1A H 3179169, kji. 166-14 
1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 

section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 
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The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 
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and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. L A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow ( 1 972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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[see Russian original for figure] 
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